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BELL [SLAND TREATMENT PONDS SLUDGE SURVEY

1. INTRODUCTION

Conhur provides sludge surveys for both sludge lagoons and oxidation ponds. We utilize the latest
technology to provide as accurate a result as possible, Our sludge surveys provide estimates of:

= The volume of sludge contained within the ponds

= The average solids content of the sludge contained in the ponds

« The total lonnes dry solids (tDS) contained within the ponds

Conhur was contracted by Melson City Council fo survey the sludge contained in the three
facultative ponds and two maturation ponds at the Ball Island WWTP. The survey was underiaken
over a period of two days from 9 to 10 November 2014 in wet, calm weather conditions. This was a
follow up to an original survey completed by Conhur in November 2012.

2. METHODOLOGY

Pond Base survey

The bases of the Ponds were surveyed utiizing high accuracy GPS equipment and integrated
topographic software. This survey was carried out from a survey boat on the ponds. The ponds
were surveyed on grid system with survey points at 25m centres.

For this sludge survey, the GPS coordinate system used was N2GD2000, NZ Transverse Mercator.
The reduced levels provided are relative only and have not been calibrated against known survey
referance heights.

For the 2014 survey it was found that the pond water surface levels were generally lower than in
2012. This accounts for the difference in average depths and total pond volumes in 2014,

Sludge water interface

The level of the sludge water interface was measured utilizing a Royce 711 suspended solids
interface meter. This tool provides an accurate indication of the level of the top of the siudge.
Conhur recorded this information with high accuracy GPS equipment and integrated topographic
software. This survey was carried out from a survey boat on the ponds and provides a reasonably
accurale profile of the top of the sludge layer.
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Sludge Volume

The sludge volume within the ponds was calculated by comparing the base surveys and the
surveys of the top level of the sludge. This calculation is carried out by the topographic survey
software and enables the production of both cross sections through the ponds and plan profiles of
the sludge within the ponds.

Sludge Samples
Conhur utilized a purpose built grab sample tube lo recover sludge samples from within each of the
ponds, The sample tube has proven to provide the best method of sludge sample retrieval.

Ten samples were retrieved at specific sludge survey locations on each pond. The retrieval of
intact, undisturbed insitu sludge samples from treatment ponds is a difficult process and does not
provide 100% accurate results. This is especially true when the sludge layer is less than 500mm
deep. Conhur Ltd has made every atlempt and used best indusiry practice o retrieve
represantative samples, however we cannol guarantee accuracy of the solids analysis results.

Sludge Sample Analysis

The fifty individual sludge samples retrieved were sent to the Watercare Services Lid Laboratory in
Auckland for lotal solids testing. The resulis are provided in Section 4 of this report and appended.

In addition, two composite sludge samples were prepared for each Facullative Pond and 1
compasite sludge sample was prepared from each Maturation Pond. The composite samples were
also sent to the Watercare Services Lid Laboratory and tested for volatile solids, heavy metals and
nutrient concentration. The results are provided in Section 5 of this report and appended.
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3 SITE PHOTOGRAPHS

Bell Island WAWTP Aernial View
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Facultative Ponds F3 and F2 (right) on the day of the survey

Facultative Pond F1
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BELL ISLAND TREATMENT PONDS SLUDGE SURVEY

4, SLUDGE SURVEY RESULTS

Maturation Pond M1

The RL of the pond water surface when surveyed was 23.20m in Pond M1. This level relates to the
top of concrete of the outlet structure at the NE end of Pond M1, which was measured as RL
23 .54m,

The average depth to the pond base from the water surface is 1.38m.

The total volume of the pond is estimated to be 137 670m”.

The average depth o the sludge surface from the water surface is 1.17m.

The average depth of sludge in the pond is 0.21m.

The maximum depth of sludge in the pond is 0.440m.

The tolal volume of sludge in the pond is estimated to be 18,430m”.

The weighted average solids contents of the 10 samples retrieved was 0.7%

Based on the above we estimate thalt Pond M1 contains approximately 129 dry tonnes (1DS) of
sludge.

The solids contents of the 10 samples retrieved from Maturation Pond M1 were as follows:

Sample M1-1 1.8%
Sampie M1-2 0.2%
Sample M1-3 1.1%
Samphe M1-4 0.2%
Sample M1-5 0. 2%
Sample M1-8 0.2%
Sample M1-7 1.4%
Sampbe M1-8 1.2%
Samphe M1-2 0.2%
Sample M1-10 | 0.4%
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Maturation Pond M5

The RL of the pond water surface when surveyed was 22.64m in Pond M5, This level relates to the
top of concrele of the access platform at the south end of Pond M5, which was measured as RL
23.00m,

The average depth to the pond base from the water surface is 0.91m.

The total volume of the pond is estimated to be 90,570m’.

The average depth to the sludge surface from the water surface is 0.82m.

The average depth of sludge in the pond is 0.09m.

The maximum depth of sludge in the pond is 0.340m.

The total volume of sludge in the pond is estimaled to be 8,810m".

The weighted average solids conlents of the 10 samples retrieved was 1.4%

Based on the above we estimate that Pond M5 contains approximately 139 dry tonnes (tDS) of
sludge.

The solids contents of the 10 samples retrieved from Maturation Pond M5 were as follows:

Sampha K5-1 2:2%
Sample M5-2 0.1%
Sample M5-3 0.3%
| Sample M5-4 | 4.0%
Sample M5-5 0.5%
Sample M5-6 0.2%
Sampla M5-7 2.4%
Sample M58 | 0.9%
Sample M5-9 0.2%
Sample M5-10 | 3.0%

Commarcial in Confidencs Pago 8ol 37 10 JUNE 2014



% Nelson City Coundil Conhur l

BELL IELAND TREATMENT PONDS SLUDGE SURVEY

Facultative Pond F1

The RL of the pond water surface when surveyed was 23 46m in Pond F1, This level relates to the
top of concrete of the access platform at the north end of Pond F1, which was measured as RL
23.82m,

The average depth {o the pond base from the water surface is 1.56m.

The total volume of the pond is estimated to be 155,320m”.

The average deapth to the sludge surface from the water surface is 0.99m.

The average depth of sludge in the pond is 0.57m.

The maximum depth of sludge in the pond is 1.15m.

The total volume of sludge in the pond is estimated to be 52,340m°,

The weighted average solids contents of the 10 samples retrieved was 2.9%

Based on the above we estimate that Pond F1 contains approximately 1,518 dry tonnes (1DS) of
siudge.

The solids contents of the 10 samples retrieved from Facultative Pond F1 were as follows:

Sample F1-1 3.7%
Sample F1-2 4 5%
Sample F1-3 4.5%
Sample F1-4 5.2%
Sample F1-5 | 0.7%
| Sample F1-8 12%
Sample F1-7 | 0.3%
Sample F1-8 | 2.9%
F1-9 3.1%
Sample F1-10_| 2.8%
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Facultative Pond F2

The RL of the pond water surface when surveyed was 23.57m in Pond F2. This level relates to the
lop of concrete of the access platform at the north end of Pond F2, which was measured as RL
23.86m,

The average depth to the pond basa from the water surface is 1.78m.

The total volume of the pond is estimated to be 176,810m”.

The average depth to the sludge surface from the water surface s 1.09m.

The average depth of sludge in the pond is 0.70m.

The maximum depth of sludge in the pond is 1.35m.

The total volume of sludge in the pond is estimated to be 66,240m”.

The weighted average solids contents of the 10 samples retrieved was 4.8%

Based on the above we astimale that Pond F2 contains approximatety 3,180 dry tonnes (1DS) of
sludge.

The solids contents of the 10 samples retrieved from Facultative Pond F2 were as follows:

Sample F2-1 3.8%
Sampla F2-2 3.5%
Sampla F2-3 4.4%
Sample F2-4 AB%
Sample F2-5 5.5%
Sample F26 | B.3%
Sample F2-7 £.2%
Sample F2-8 £.1%
Sample F2-8 | 46%
Sample F2-10 2.5%
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Facultative Pond F3

Tha RL of the pond water surface when surveyed was 23.61m in Pond F3. This level relates to the
top of concrete of the access platform at the north end of Pond F3, which was measured as RL
23.90m,

The average depth to the pond base from the waler surface is 1.68m.

The total volume of the pond is estimated to be 168,760m".

The average depth to the sludge surface from the waler surface is 1.11m,

The average depth of sludge in the pond is 0.58m.

The maximum depth of sludge in the pond is 1.20m.

The total volurme of sludge in the pond is estimated to be 52.800m",

The weighted average solids contents of the 10 samples retrieved was 3.5%

Eased on the above we estimate that Pond F3 contains approximately 1,852 dry tonnes (1DS) of
sludge.

The solids contents of the 10 samples retrieved from Facultative Pond F3 were as follows:

Sample F3-1 0.1%
Sample F3-2 | 3.1%
Sample F3-3 2.0%
Sample F3-4 3.6%
Sample F3-5 | 4.0%
Sample F3-6 33%
Sampla F3-7 2.8%
Sample F3-8 2.8%
Sample F3-9 | 34%
Sample F3-10 &, T8%
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Sludge Survey Summary Table

M1 23.20 1.38 1.17 0.1 0.44 | 137,670 | 18,430 0.7% 129

M5 22.84 0.91 0.82 0.08 0.34 80870 | 9,910 1.4% 139

F1 23.46 1.56 0.99 0.57 1.16 166,320 | 52,340 2.9% 1.518

F2 23.57 1.78 1.08 0.70 135 | 176,810 | 66,240 4.8% 3,180

F3 2361 1.69 1.1 n.58 1.20 168,760 | 52,900 3.5% 1,882
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BELL ISLAND TREATMENT PONDS SLUDGE SURVEY

5. COMPOSITE SLUDGE SAMPLE ANALYSIS

Two composile samples from each Facultative Pond and one composite sample from each
Maturation Pond were prepared from the individual samples refrieved. The composile samples
were senl o Watercare Services' Laboratory for compesition, nutrient and volatile solids analysis.,

The Maturation Pond composite samples were prepared from all of the individual samples from
each pond.

The Facultative Pond composite samples were prepared from half of the individual samples from
each pond.

The make-up of the composite samples is as follows:

M1 Comp 1 M1-1 to M1-10
M5 M5 Comp 1 M5-1 to M5-10
F1 Comp 2 F1-6, F1-7, F1-B, F1-9, F1-10
” F2 Comp 1 62.1, E:-a, EH. IE'2~5
i F2 Comp 2 F2-6, F2-7, F2-B, F2-0, F2-10
s F3 Comp 1 EL‘H, IT*.!-_E,I?E-S. EH. EH
F3 Comp 2 F3-6, F3-7, F3-8, F3-8, F3-10

The composite sample testing underiaken was as follows:
= Heavy Melal Screening: Arsenic, Cadmium, Chromium, Copper, Lead, Nickel, Zinc
s Nutrient Testing: Calcium, Nitrogen, Phosphorous, Ammonium Nitrogen
= \olatile Solids (including Total Suspended Solids)

Graphical representation of each test follows, and the Watercare results report is appended.
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Arsenic (Total)
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Clo-=h)

e
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2.5

15

0.5

@

300
230
200
150
100

50

0
M1 Comp M5 Comp F1Comp F1Comp F2Comp F2Comp F3Comp F3Comp
1 1 1 2 1 2 1 s
Composite Sample ID
_ SO
Phosphorous (Total)

4]
M1 Comp M5 Comp F1Comp F1Comp F2Comp F2Comp F3Comp F3Comp
1 1 1 2 1 2 1 z
Composite Sample ID
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P
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“Commercial In Conftente Page 18 of 37 10 JUNE 2014



] Nelson City Council

fiF Erapiaryafyaer i O weiligi s

Conllurl

BELL ISLAND TREATMENT PONDS SLUDGE SURVEY

1200

10040

M1 Comp M5 Comp F1 Comp F1Comp F2Comp F2 Comp F3Comp F3 Comp
1 2 1 2 1 i

1.

—-ﬂh
Total Nitrogen (as N)  ( 11.,,@@)

1
Composite Sample 1D




Mt Kl il B L

4 Nelson City Council Conhur l

BELL |SLAND TREATMENT PONDS SLUDGE SURVEY

oaml-
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B CONCLUSION

Maturation Pond M1: Ele

The survey confirms the volume of sludge in Pond M1 is approximately 18.430m° spread
reasonably evenly around the pond with an average siudge depth of 210mm, to 8 maximum
440mm sludge depth.

Due 1o the sludge layer being very thin it was difficult to retrieve representative sludge samples.
This is reflected in the average solids content being so low. The sludge samples retrievad from the
pond indicate that the average solids content is 0.7%. This is very low for sewage sludge but is
probably to be expected from a Maturation Pond, baing the last treatment process.

o
N

Based on the abave, we estimate that Maturation Pond M1 contains approximately 129 dry tonnes
(tDS) of sludge, which equates to Pond M1 being approximately 13% full of sludge.

Maturation Pond ME&: L [

The survey confims the volume of sludge in Pond M5 is Elnpmmmatﬁy 9.810m’, ﬂpre-a-d
reasonably evenly around the pond with an average siudge depth of 90mm, to 8 maximum 340mm
sludge depth.

The effect the sclids content has on the dry tonnes is significant here as there was aclually more
sludge by volume in M1 than in M5, yet the tonnes dry solids in 2ach have worked out the opposile
way around. Tha margin of emor in the solids analysis is likely to be much greater than normal in
the Maturation Ponds due to difficulties in retrieving representative samples from thin sludge layers.

The sludge samples retrieved from the pond indicate that the average solids content is 1.4%. This
is very low for sewage sludge but is probably to be expected from a Maturation Pond, being the last
treatment process.

Based on the above, we estimate that Maturation Pond M5 contains approximately 139 dry tonnes
(tDS) of sludge. which equates to Pond M5 being approximately 11% full of sludge.
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Facultative Pond F1: e o L=
The survey confirms the volume of sludge in Pond F1 is approximately 52,340m’. The heaviast
build ups of sludge are at the SE and SW comers of 111& pu-nd The average sludge depth over the
whole pond is Ef‘}m The maximum sludge depth is 1 15 imm.
The sludge samples refrieved from the pond indicate that the average solids content is 2.9%.
Based on Conhurs experience with previous pond surveys, this is at the low end of the normal
expected range for sewage sludge which Conhur has found typically falls within 3%-6% depending
on sludge depih.

]
Based on the above, we estimate that Facultative Pond F1 contains approximately 1,518 dry
tonnes (tDS) of sludge, which equates to Pond F1 being approximately 34% full of sludge.

Facultative Pond F2: | by O

The survey confirms the volume of sludge in Pond F2 is approximately Eﬂimn‘ The heaviest
build ups of sludge are al the northern end of uiup pond. The average sludge depth over the whole
pond ie 700mm. The maximum siudge depth is 1.350mm,

The sludge samples retrieved from the pond indicate that the average solids content is 4.8%.
Based on Conhurs experience with previous pond surveys, this is within the normal axpacted range
for sewage sludge which Conhur has found typically falls within 3%-6% depending on sludge depth.

o
Based on the above, we eslimate thal Facultative Pond F2 contains approximately 3,180 dry
tonnes (1DS) of sludge, which equates to Pond F2 being approximately 37% full of sludge.
Facultative Pond F3: s =50
The survey confirms the volume of sludge in Pond F3 is approximately 52, 900m”. The heaviest
huimmsutmudgamalma mmammdmuﬂmmmwh purru:E The average sludge
depth over the whole pond is EEEIrrm The maximum sludge depth is }

o5

The sludge samples retrieved from the pond indicale that the average solids content is 3.5%.
Based on Conhurs experience with previous pond surveys, this is within the normal expacted range
for sewage sludge which Conhur has found typically falls within 3%-6% depending on sludge depth.
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BELL ISLAND TREATMENT PONDS SLUDGE SURVEY _ o1
; £
L

Based on the above, we estimale that Facultative Pond F3 contains approximately 1,852 dry
tonnes (tDS) of sludge, which equates to Pond F2 being approximately 31% full of sludge.

gNE Y
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BELL ISLAND TREATMENT POMNDSE SLUDGE SURVEY

f f BELL ISLAND TREATMENT PONDS SLUDGE SURVEY DRAWINGS

+ Topographical Plan

¢ Sludge Depth Plan

= Profile Layout

+ Cross Seclions (Sheels 1-5)
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Watercare

Laboratory Services

Auckland

52 Aired A,
PO Box 10M0E,
Aupciiand Arpoit,
Agciiand, 2150
{08 &35 T4

Fax: (28] 530 To01

weow winlgrcarglabs oo ng

Certificate of Analysis
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